Background: Senior centres are described as arenas for prevention. However, few studies have addressed this subject. The main aims of the present study were to evaluate the impact of a senior centre programme on depression and social support, to gain knowledge about the socio-demographic, psychosocial and health characteristics of users of the senior centres in relation to non-users, and to investigate the associations between psychological distress and social support and somatic and socio-demographic factors. Methods: Data were obtained from the Norwegian Population Register for two municipal districts in Oslo. A random sample was drawn limited to 4,000 of the total number of residents over 65 years living at home. Self-report questionnaires were sent by post. The response rate was 64% and n=2,387. Psychological distress was assessed using Hopkins Symptom Checklist (HSCL-10) and social support with Oslo-3 Social Support Scale. Beck Depression Inventory (BDI) was an outcome measure in addition to scales of health and life satisfaction. In total 415 persons fulfilled the inclusion criteria of the RCT and 92 completed the study. Findings: High age and specific health problems were associated with increased use of the senior centre. Single women used the senior centres more than married women whereas single men used the senior centres less than married men. Lack of social support and somatic health problems increased psychological distress. Physical impairments and hearing in particular was associated with low levels of social support which again was associated with psychological distress. There were no significant effects on depression of the group programme. However, based on data from one year follow-up, the programme may have a delayed effect due to a general age-dependent increase in depression. This means that the intervention does not make any significant difference to persons with an already manifest depression, but likely prevents worsening for those with milder symptoms. Social support and quality of life were moderately improved.
INTRODUCTION
The senior centre is the only service provision in Norwegian senior care serving both fit and less well functioning pensioners. Senior centers have the goals of maintaining physical and psychological activity, functional health, protection and promotion of selfsufficiency and prevention of psychosocial problems of loneliness and isolation in the elderly (2) . They are organized as small local units for activity and social contact. Senior centers have a small staff of 2-4 persons and are run for a large part by volunteers. They can be characterized as a welfare service and a private responsibility, not a statutory care service such as home help, home nursing and residential care facilities. Leading researchers of the elderly charting the course of the senior centre indicate their significant potential in the preventive arena (3, 4) . Previous results of research on and reports from senior centres in Norway show that the percentage of users is close to 50% and there is a potential for more users (5) .
Depression and depressive symptoms are the most prevalent mood disorders among elders (6) . Late-life depression is often related to somatic health problems resulting from chronic diseases or other impairments (7) . The combination of chronic diseases and depressive conditions causes dramatic reductions in quality of life (8, 9) .
Epidemiological studies conducted from 1999-2006 suggest that as much as 15-16% of community dwelling elders suffer from clinically significant depressive conditions (10) . A Norwegian study reported that the prevalence of depression increased with age and was highest among the oldest, 20% of those 80 years and more reported depression (11) . A report from the Norwegian Institute of Public Health shows that the oldest have higher prevalence of psychological distress than those who belong to the youngest among elderly persons, 65-70 years (12) . The impact of social support on mental and physical health is well documented (8, 13) . Social isolation and loneliness are among the most potent predictors of depressive symptoms among elders (14) . A recent study shows that loneliness in older persons is a predictor of both functional decline and death (15) . Lack of social support increases the risk of mental disorders and is linked to all-cause mortality, cardiovascular disease, stroke and infectious diseases (16) . Lack of social support increases exposition for negative life strain and reduces coping abilities in dealing with the strain. Reduced coping abilities impact mental health by reducing self-efficacy and selfesteem and somatic health through developing stress reactions (17) .
The aim of the present research, conducted by the Norwegian Institute of Public Health, Division of Mental Health, was to evaluate the senior centre programme described below. This paper is based on information presented in the present author's PhD thesis (1) .
The National association for public health is a nonprofit organization that owns and runs about 30 senior centres in Norway. In 2006 it designed and initiated the group programme "Senior centre -a service to elders with failing health". Its aims were to reach out to elderly people with symptoms of loneliness and some symptoms of psychological distress and also to increase the use of senior centres in a selection of elderly people in two districts of Oslo, Norway. By having these people participate in common senior centre activities, we hypothesised that outcomes could be increased by social support, alleviating and preventing depression and increased self-rated health and satisfaction with life.
Different studies point to the impact of both physical health and social support on the mental health of older persons (18) (19) (20) . The clustering of somatic health problems, including a lack of social support, loneliness, isolation and depression seems to define a group of older persons with poor quality of life (9, 13, 21) and the recognition and prevention of later-life depression that helps to address these factors is an important public health issue (22) . The associations between the factors, however, are complex, and it is difficult to single out what is cause and effect, thereby making prevention difficult.
Studies looking into socio-demographic, psychosocial and health characteristics of Norwegian senior centre users are old with relatively small samples and conflicting conclusions (4, 23) . We were not able to detect any controlled studies of the effect of senior centres' programme on persons' mental health, wellbeing and social support, nationally or internationally.
The present paper will specifically focus on senior centre users and their somatic health, psychological health, and socio-demographic conditions compared to the non-users. An additional aim is to investigate potential associations between psychological distress and social support, and between psychological distress and somatic and socio-demographic factors. A third aim is to examine the effect of the preventive senior centre group programme on depression, social support, selfrated health and satisfaction with life.
THE INTERVENTION
The intervention programme consisted of a weekly meeting of 3 hours duration, carried out 35 to 38 times during a year at three different senior centres. The 5 groups had a fixed membership and counted 7-10 participants each. The offer embodied transport to and from the senior centre if needed and warm meals at a low cost. A physical training programme developed by physiotherapists especially for older persons was included. It was easy to practice with a chair without changing clothes, footwear etc. The groups discussed topics the participants agreed upon themselves, such as safety in the home and outdoors, how to avoid falling, social relations and aging, humour and laughter. These elements of the programme were well-known as key elements in daily activities at the centres. They were put together on the basis that if the participants who were slightly depressed when recruited would attend these groups. The content was well-known for the participants, and not too lengthy. The group leaders were volunteers who had completed a training course for group leaders and they were supervised by the project leader, who was a registered nurse and an experienced senior centre leader.
The control group was free to continue daily activities as they chose, and they were offered the same group activities as the intervention group after one year (delayed intervention). The program started in late January 2007 approximately six weeks after baseline interviews. Follow up interviews took place in November/December the same year. The researchers had no part in planning or organizing this intervention.
MATERIAL AND METHODS
The study was approved by the Data Inspectorate and the National Committee for Medical and Health Research Ethics, (Southeast Region) in 2006.
Sample design and data collection
The present paper is based on two cross-sectional studies and a randomized controlled trial, RCT. The sampling frame for data used in the two cross-sectional studies, were obtained from the Norwegian Population Register for two municipal districts in Oslo, one western (Ullern) and one eastern (Østensjø). The median age was 76 years in Østensjø and 77 years in Ullern.
A random sample of 4,000 persons aged 65 years or more living at home, with 2,000 from each district was drawn. Self-report questionnaires and a letter of invitation with general information were sent by post. The response rate was 64%. Study population stratified by gender and age within municipal districts, n=2,387 are presented in Table 1 . The study population is contrasted with the total number of citizens over 65 years of age in the two municipal districts.
Variables

Psychological distress
The indicator of psychological distress, was measured using the Hopkins Symptom Checklist (10 questions HSCL-10), which is the short form of a battery of 25 questions (HSCL-25) measuring the symptoms of anxiety and depression (24) . A score of 1.85 or higher indicates symptoms of anxiety and depression that interfere with daily living, but do not necessarily require treatment (25) . The HSCL-10 is recommended for screening purposes because this scale represents the best compromise between economy and accuracy in identifying "distressed" and "non-distressed" groups in the general population (26) .
Social support
Social support was measured using the Oslo-3 Social Support Scale (OSS-3) with three questions (27) . The response categories were assessed independently for each of the three questions, and a sum score was created by summarizing the raw scores. The Oslo-3 scale has been used in several studies, thus confirming its feasibility and predictive validity with respect to psychological distress (27) (28) (29) (30) . In this study, the scale is used as both a sum score and an item-by-item scale.
To state the prevalence of social support, we used the sum score scale ranging from 3-14, which was then operationalized into three broad categories: "poor support" 3-8, "moderate support" 9-11 and "strong support" 12-14. To test the correlations between physical impairments and diagnoses, the scale was used both item-by-item and by sum score. In a logistic regression we used the scale item-by-item to explore the contribution and changes of the three items (Oslo 1,2,3) when adjusted for all variables.
• Oslo 1: How many people are you so close to that you can count on them if you have great personal problems? (none (1), 1-2 (2), 3-5 (3), 5+ (4) The way that social support and psychological distress are defined in the present study raises the question of whether we are dealing with distinct constructs other than psychological distress. To explore the underlying structure and proximality of the HSCL-10 and OSS-3 scales, a principal component analysis (PCA) has been carried out including, all the items of social support and psychological distress. A correlation analysis exhibits moderate correlations between psychological distress and the three social support items (HSCL-10 and (1) number of friends to count on, -.264**, (2) concern from others, -.271**, (3) practical help, -.182**), which indicates that we are dealing with different constructs. This is confirmed in the principal component analysis, in which the items of psychological distress and social support are clearly loading on two different components. Of the total variance, 39% is explained by component 1 and 15% by component 2.
Somatic health problems
Somatic health problems were measured by questions about the presence of eight frequently occurring diagnoses: diabetes, chronic lung disease, osteoporosis, musculoskeletal ailments, coronary infarct, angina, stroke and cancer (31) . The scoring alternatives were 'yes' or 'no'. The question to be answered was: "Do you have or have you had some of the listed diagnoses?" The physical impairments covered were those of balance, hearing, vision, continence and memory, all of which are also common in older years (scoring alternatives: 'yes' or 'no').
Socio-economic status
Socio-economic status was measured by educational level and income, with the educational level ranging from nine years of primary school, 12 years of secondary school and more than 12 years of college/univer-sity. The income was given in thousands (Norwegian kroner (NOK)), including 150', 150-200', 200-300', 300' or more.
In the third study with randomized controlled design the recruitment of participants was from the same data material as described above. Trial registration number is: DRKS: 00003120 on DRKS. In total 415 persons fulfilled the inclusion criteria, 277 persons dropped out. For recruitment to the trial, an initial inclusion criterion was 'having psychological distress according to Hopkins Symptom Checklist-10 (HSCL-10) in the range of 1.39 to 1.99', which corresponds to 'light depression'. Two other criteria were that the subjects should not have been regular users of the senior centre already, and that they wanted to be part of the current study. Of the 2,387 persons who responded satisfactorily to questionnaire a total of 138 persons were randomized into an intervention group (N=77) and a control group (N=61). Final analyses included 92 persons. Social support (OSS-3), life satisfaction and health were measured in interviews at baseline and after 12 months (at the end of the intervention programme). Another outcome parameter was depression, as measured on the Beck Depression Inventory (BDI). The BDI is a 21-item, self-report scale, ranging from 0 (normal) to 3 (most severe), with a total maximum depression score of 63. This questionnaire is psychometrically tested and widely used among older adults, though not specifically developed for the geriatric population (32) (33) (34) (35) .
After 12 months, the intervention group was also asked how much the weekly group programme meant to them, ranging from very much to too little. They were also asked if they had made any new friends or met the other participants in a private setting.
Statistical analyses
The level of significance was set to p≤0.05 and 95% confidence intervals were calculated in all three studies. Versions 15 and 17 of SPSS (Statistical Package for the Social Sciences) were used in the data analyses.
Correlations between variables were explored using Pearson's r. Chi-square-tests examined the gender differences. A principal component analysis (PCA) included all items of social support and psychological distress. Partial correlations were used, while associations were studied by logistic regression as well as odds ratios (ORs) between independent variables with psychological distress (dependent variable). Mean scores, SD, SE and CI were used to describe the changes in outcomes in the trial. Effect sizes were calculated based on the original scales and as Cohen's d. Paired sample tests and ANOVA were used to test group differences.
RESULTS
In the first cross-sectional study we aimed at describing the socio-demographic, psychosocial and health characteristics of users and non-users of the senior centre. The percentage of users among the survey respondents was 44 and women used the centres more than men. Age and specific health problems were the most significant variables explaining use of the senior centre; an increased age was associated with increased use. Single women used the senior centres more than married women, whereas single men used the centres less than married men. No significant socio-demographic differences were found, and the association with age could not be explained by any socio-demographic, psychosocial or health variables (5) .
For the second cross-sectional study table 2 illustrates the distribution of demographic characteristics, diagnoses, physical impairments, psychological distress and social support by gender and for the total sample.
The percentage of physical impairments in each of the indices was 29-41%. Hearing impairment was the most prevalent at 41%, whereas musculoskeletal ailments proved to be the most common diagnosis at 34%. For women, we reported three times as high a prevalence of psychological distress than for men. The sample reflects well-known gender differences in psychological distress, although psychological distress increased with age for both women and men, and its prevalence was 8.4%. Poor social support (score 3-8) was most frequent in women, with a total of 28%.
The associations between HSCL-10 cut-off ≥ 1.85 and social support, demographic characteristics, diagnoses and physical impairments adjusted for gender and age, are presented in Models 1-4, Table 3 . For a detailed presentation of the results of table 3 please see Bøen, 2012 (36) .
The main finding of the second cross-sectional study was that a significant and consistent association was found between social support and psychological distress regardless of the variables adjusted for (direct effect): "Number of close friends", OR 0.61; 95%CI (0.47-0.80); "Concern and interest", OR 0.68; 95% CI (0.55-0.84).
After an adjustment for social support, hearing lost its position as a significant independent predictor for psychological distress: OR 1.59** 95% CI (1.14-2.21) in model 1 to OR 0.79; 95% CI (0.96-1.94) in model 2, (mediator effect). The rest of the physical impairments still demonstrated a strong significant association with psychological distress, although the ORs were reduced in comparison to model 1. The associations between somatic diagnoses and psychological distress were more or less eliminated. Income also maintained its position as an independent determinant for psychological distress when adjusted for all variables.
For the RCT study we hypothesized that the group programme could cause a lower score on the BDI scale and higher scores on the social support scale, life satisfaction and health variables for the participants of the programme than for the controls. The scores on the outcome variables at baseline and the 12-month followup, as well as the difference scores for the intervention group and the control group, are shown in Table 4 .
There was an increase in social support in both groups, but greatest in the intervention group. The level of depression increased for both groups, but more so in the control than the intervention group. There was a decrease in life satisfaction, although the decrease was largest among controls. However, effect sizes were small and differences were not statistically significant. Hence, according to these results, the clinical significance is questionable. However, it should be noted that 32 participants said the intervention meant much to them and 5 participants said that it meant little.
To look for a possible 'dose-response' effect, the outcome measures were correlated with the number of times participated in the group meetings. Both with respect to BDI, social support and health, improvements increased in step with the increasing number of times that the persons participated in the group meetings, whereas this was not the case for life satisfaction. Correlations were on the order of 0.1-0.2 (not shown in table) , and none of them were significant. Although not statistically significant (p<0.08), the results indicate that those who valued the meetings as most meaningful also experienced the most improvement in social support. Half the intervention group had made new friends, and 25 participants now availed themselves of more of the activities at the senior centres.
DISCUSSION
Firstly the results presented in this article provide documentation on socio-demographics, psychosocial and health characteristics of senior centre users compared to non-users. Secondly the results indicate that lack of social support and somatic health problems may lead to increased psychological distress. Physical impairments in general and hearing in particular, were associated with low levels of social support, which again was associated with psychological distress.
Thirdly, according to our data, the intervention in all probability failed to meet optimistic targets, but a modest effect cannot be rejected. The latter possibility of a modest effect is supported by the positive reporting with respect to satisfaction with the intervention and a tendency toward dose-response effect from participants who stayed in the group until the study period ended.
The present study shows that social contact and support are vital for the quality of life of elders, and that of equal importance with good physical health in the prevention of depression and anxiety (5) . The study also reveals that 25% of the informants experienced little contact and support and there was a relatively high percentage of physical impairments. Regarding the increasing number of older persons there is need for a more focused development of health promotion and prevention strategies of depressive conditions to prevent, reveal and treat these conditions and develop good health and social services. Both treatment and prevention of late-life depression has shown good results. An effectiveness trial proved a Coping With Depression Course to be effective for older persons with subclinical depression, as well as for those with a current major depression (37) . The authors of a systematic review of prospective controlled trials, including 69 Table 3 . Associations ORs and 95% CI, between dependent variable: psychological distress (HSCL-10 ≥ 1.85), socio-demographics, somatic health-problems and social support (OSS-3) (n=2,387). 
Model 3a and b:
Logistic regression analyses controlled for age, gender, social support and other socio-demographic factors with separate analyses for diagnoses and physical impairments. In model 3a we have treated all diagnoses as one group without physical impairments. In model 3b we have treated all physical impairment as one group with diagnoses.
Model 4:
Logistic regression analyses controlled for all variables introduced simultaneously; age, gender, social support, socio-demographic factors, diagnoses and physical impairments. *p <0.05; **p < 0.01; ***p < 0.001 studies, recommend that meaningful social activities, tailored to the older individuals abilities and preferences should be considered in the promotion of mental health and prevention of depression among older people (38) .
However, finding studies reporting effect of service offered in senior centres targeting depression, health and satisfaction with life has been difficult. Apparently few systematic studies of effect with these outcomes are done (39) . The studies of Leveille (40) , Wallace (41) and Phelan (42) , are effect studies and are all conducted in senior centres located in the same district in Washington, with the aims of evaluating the effect of disability-prevention programs where physical activity among frail older adults was the important outcome. The outcomes of depression and social functioning were connected to the programs of physical activity rather than to effects of social support. Apart from improved physical activity the results of the three American studies presented, showed fewer depressive symptoms, reduction of the number of depressed and less use of psychoactive medications. With respect to social functioning two of the three studies showed that the participants more than tripled their rates of reported participation in senior centres and improved social functioning. For the third study the proportion of social contact did not materially change. The modest effect observed on BDI was somewhat surprising. The high percentage of dropouts during the enrolment process, which may have led to selection bias, and the low number of participants that caused low statistical power, are discussed in Bøen et al. 2012 (43) . Nevertheless, we may draw some conclusions from the data. Since all 95% confidence intervals of effect estimates clearly overlap with zero, it is impossible to reject the null hypothesis that the intervention did not have any effect. That does not in itself mean that the intervention cannot have been effective, as there may have been positive effects that did not reach a statistically significant level due to the small sample size. A possible explanation for the non-significant result of the BDI could be that the level of depression in the sample at baseline was too low for a substantial effect to be expected from the intervention. But this explanation is not supported by subgroups analyses of the data. There we found, in contrast to our expectations, that the program seemed less effective for those who were depressed at baseline than the rest, especially that the course of depression seemed more favorable among the controls than the group participants. An alternative explanation is therefore that an intervention of this type does not so much serve to improve the condition of those who already have manifest depression, but rather to avert development of more severe depression in those who have mild symptoms.
Our expectations were based on results from other Norwegian psychosocial intervention research among elders were the intervention groups obtained significantly better mental health, improved social network and quality of life than the control groups (44).
CONCLUSIONS
High age and specific health problems were associated with increased use of senior centres. Single women used the senior centres more than married women, whereas single men used the senior centres less than married men. A lack of social support and somatic health problems increased psychological distress. Physical impairments in general, and hearing in particular, were associated with low levels of social support, which again was associated with psychological distress. Late-life depression is a public health problem because the prevalence of physical impairments is high and lack of social support is quite common, thus possibly leading to increased psychological distress. There were no significant effects on depression of the group programme, although the programme may have delayed a general age-dependent increase in depression, and indicate a moderately improved social support and quality of life. A further evaluation of this specific service offered, including both users and non-users is needed, to gain knowledge about how senior centres may prevent social isolation and depression.
